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RESOLUTION OF AMINO ACIDS THROUGH TSE PROMOsCAMPHOR 
SUL PORAMI DES. 


THD ROLUG TI OB 

Amino neide oontain a carboxyl group and one or more amino 
groups in direot union with carbon. They are of phyelological 
importance, since many aro decomposition producta of proteing, 
end gome ere natural products. | ieny of them contain an seymmetric 
Garbon atom and exist, therefore, in three isomeria modifications, 
the dextro, the Inevo, end the radenie, 7 
| The amino acids prepared asynthetioally in the B boratory are 
racemie, while those in the body ogcur in the active dcxtro or 
laevo form. In order to atudy their physiolo¢iceal action in the 
body, the racémic form met ve resolved into ite aetive forme. 

Thie is usually done by Fisher's method of revolution. I+ 
eonsiaste of covering up the amine group with an acyl groupy such 
as kG 0, forming a enit of this snide, then separating the dextro 
end laevo iomas of the amide, hydrolising off the RC 0 group to 
get back the free amino growp, It my be represented graphically 
as follows: 


jillg R. /WHCOOR R. /NHCOR 
R-O-— OUCH «= *O, — y 
it HR GoOR i ‘C00 alkaloid 


7 tnt —> & wide as a anine acid 
eae See iS 1 amino acid 
It was thought that by combining the amino acid with an ocié 
that contained on asymmetric carbon atom, it would be possible to 


obtain crystalline amides which could be used for tho resolution 
| Of the amino acid, thus avoléing a number of ateps in Pisher's 


method,  Sroudecamphor sulfonic said was chosen for the pPreparte 


ee ee Oe ee 


ole 
tion of the asides from the amino acids, s@ it has often been 


used in working with optically active bases. A graphical outline 
of tae method would be: 


Pd sare Fy Ve & amide —> 4 amine acid 
Uilg AX Lee ia 
hye 


1 emide — 1 amino acid 
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. HISTORICAL AND THSORBTICAL PARP 

Severe] anine acids were prepared and a etudy of the reaction 
and beat oonditions of preparction was mde, 

Xemmindwoaprylie acld which was selected for reaclution, 
wae prepared first.  Thie seid has been prepared in 357 yields 
by treating the amaonium eddition ae mpound of heptaldehyde with 
paneous byfvooyante old fellowes by hydrolysis.” Tt hae bean 
prepared in larger yields (45%) by treating the hepteléenyde with 
amoniua chloride sd sodium cyanide and subsequent hydrolysis of 
the aitrite enum Sita lattor methed was the one used in this 
work, and the sane yields were obteined. An ettermpt was made to 
dnorense the yield by use of cechanieally stirring in the prepera+ 


tion of the amine ayanide, and by lougthening the tine of hydrolye 


Sis. It was not psasible, however, to inerease the yield, 
Glycogoll was next prepared. The vsunl method is that of 
Xeaut's, in wiieh chlerosectic acid ta tronted with ammonia, end 
the glyooaell resulting porificd by oryeteilisinog as the copper 
aelt.” he mothod used in thos werk waa that of treating chloro. 
acetic seid with ammonia in the wuausl way, and then removing the 
amioaium chloride by meane of lead oxifie. The lesd oxide renete 
with ammonium chioride to form insoluble les@ chloride, snd 
ammonia, whieh ia bolied off, It was found necessary to filter 
off the lead chioride, uné trest with lead oxide again, in order 
to remove 211 tne ammonium celts. A lerge amount of lead oxide 
Was necessary 26 4 Soluble lead s=it of glycoeoll te formed, In 
order to remove this lesd from the golution, it was fowd necessary | 
to precipitate the lead with hydrogen sulfide under pressure. A 
large lulky preeipitate is obtained, which is quite airzyeult to 
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handle. ‘The gslyeocel)] obtained by this method is a feirly pure 
| Compound, but has a sour taste, A test waa made to see if it 
were dus to hydrochloric said, tut not chleriées were formed, 

Awsnino-methylecthylencetic acid has beer prepareé by treate 
ing the qyanhydrin eddition preduet of methyl-othyl ketone with 
amsonia, followed by nhyérolysia and puri fieation from e:nreniun 
goits by weane of lead oxtae.” it was prepared in thie work by 
treating uethyleethyi ketone with amaonium ehlerice end eaodium 
eyanide followed by hyrérolysis of the nitrile groupe, and purte 
fication by moane of lead oxide. A fairly rere product wee obe 
tained in 46% ylelds. 

Bromoecamphor eulfonic acid has been prepared by twating 
bromo-camphor with anhydreeulfurie ecté.® a newer method, using 
Ghlorceulfurie acié, aa developed by Kirpling ond Fone, ean he 
used.” fais latter vethod waa use with fatriy good reevtia. 
Howover, i: every case, our yields were only aboot two thirds of 
theee given in the letorature. 

It was necessary to prepare bromosecamphor. Armetrong's and 
Mathew's method was used < & pure product wie obtained, though 
in only about two thirds the yield siven in the literature, 

Bromosguaphor eulfonumidoe of <eamindwaprylia aeid was pres 
pered by the usual method of condensineag or amino acid with a sule 


fonie@ agiG chloriée in the presenee of sodium hydroxide. An 
enide was formed, but instead of being a eryetalline sol4d, it 

Was found to be a stigky aubetasce which could not be eryetalliced, 
An attempt wae made to prepare oulfoenamides of phenylamino-eoetic 
seid, and other mmino aglés, mt in every cnee it wos found thet 
these amides were sticky, oily substances, It wee therefore aotie 


eluded that it was the satmme of the bromosaumphor sulfon derives 
tives of aninc acdifgs to be sticky ond werystellizable. Ag a 
yeoult, it was ‘mposeitlie to aontinure from thig point with the work 
of resolution, 
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aGue 
BA YRRIMARGAL 
Mity-five groans of sodium oysnide wae dissolved in 160 a, 


of water an@ to the solution §7 grams of ammonium ehleride wes 
adideé. To this solution was added a solution of 114 grams of 
heptaldehyde in 100 oc, of methyl alcohol. The solution beasme 
Warm and after about a hal? hour, a layer of the amine oyenide was 
taken up in ether, and the ether @istilleé off, o secomplish 
the hyd lysis, 500 00. of HCL (S60 09, of ackd, ap. ers 1019 
ond 150 oc. of water) was added and the solution refluxed for six 
hours. I was cooled and filtered to remove most of the oily 
impurity which had separated. The emino acid wes preaéritated 
from the filtrate by adding ammonium hydroxide, The product 
obteined wos quite dork in soler. For purifieation, it waa 
G@iasolved in dilute AaGH solution (10-15%) ané toiled with bone. 
bieek. ‘the sobution waa Mitered ond the amino acid preeinitated 
by meene of a saturated solution of ammonium chloride. The 
proguet wee filtered with suction ané waehed with water and dried 
on filter reaper. The yield wae 70676 prema (436475 of the anl» 
eulated amount.) 


binetyefive groma of chloronsetic acid was elesolveé in L200ce., 
of smmonia water (sp. gre »«90) amd 96 ac, of water added in o large 
Hesk, The solution we sheken woll ané sllowe’ to stand for 
twenty-four hours, i The slycocoll solution was pumred into a lerge 
evaporating dish and boiled withl the exeeas ammonia wae ¢riven off. | 
fo accomplish the removel of the amonium chleride, the plyaocell 
solution wae diluted with water to $00 o@. and 200 grams of lead 
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le 
oxide added. The mixture wan ravidly beiled to a emell volume on 
the het rlateg ané then heated on s eteam cone until meat of the 
water had been driven off. the mixture of lend chloride and 
glyeoeell was taken up in 900 ge. of water ond the Lead chloride 
ftiterea off. ‘The filtrete we treeted apetn with £00 grows of 
teed oxide, boiled on a het priate, ont Pireliy beated on a stoam 
gone te drive off the lnat traece of aumonia. The mixture wae 
taken up in 400 ao. of water aad the lead chloride filtered off 
wits aveticn. The lead in the Ziltmte wee pregipitated ae Lead 
sulficge with hydrogen mifide wider rressure, ad then Mitered. 
She filtrate was evaporated unti2 a feirly concentrated solution 


of glycoeoll waa obtcined, ant then a large volume of $57 alsohol 


wee adéed. The orvetellised sl. coroll wes filtered off with 
euotion, wached with « Little 95% ealeohol anf @rieg on filter paper. 


of water and to the solution 54 egrome of annonium chleride wea 
added, fo this solution was then added 72 grou of ethylemetayl 
ketone, The solution bee ome wars and » Inyer of the auino evan ife 
began to separate after on hour. The reaotion mixture was allot. 
e4 to stand for twentyefour houre. The amino eyonide wes taken 
up in ether ond the etnor distilled off. fo aaoomplien the 

| hydrolysate 300 oc. of hy@rodhloria seid (ep. ers 1419) wae added, 
ané the solution refluxed for siz hours, The solution wea then 
evaporated to drynees in a large eveporating dish to remove my 
Amperities, fo remove the amacnium selte, 200 graeme of lead oxide 
was added to the solution, wiich was boiled to drive off the 
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ammonia, The solution waa boiled down to & amsii volume on the 
het plate and Keafed wi tee steam gone to dryness. The residue 
wae tuken up in $00 ee, of water, ond the lead chloride filtered 
off, The filtrate was once more treated with iesd oxide, ané the 
boiling aad evaporetion sarrieé out to remove oi] the ammonium 
asite. The resiiue wae taken up in 400 oa. of water, cud the lead 
Ghioride filtered off with quelion. The lend romeining in the 
solution waa preslplieted with bydrogem suifiée wider pressure, 
and tae lead sxlifi¢e filtered off, he Miltrate was evaporated 
to dryness on the steam core, se andnoensthyl<-ethyleacetia acid 
romeined saa residue, ‘the yield waa Gle54 grama (44646% of the 
seloulatcdamoust }. 


One hundred grams of bromegamphor wos diaselved in 800 grams 


of Giioroform, {o this solution 76 grams of freshly diszthiled 
ehlerosulfonie acid was added, asi tre mixture bested on the atean 
gone for twelve hours. if was then cooled, voureé into water 
end the shioroform layer seynreteds, The aquecua solution wae 
neutralized’ wits eaicium earbouate, at t.98 enleium sulfate formed 
fliterss offweith aietion. fo the filtrate, which was neoted 
nearly to boiling, 45 grooms of acwmoniun curboenate was added, 
Gaiciun gartcouste waa precipitated whieh wie Tiltereéd off, ‘The 
filtrate wos evaporated witli, the eemoniun esit of the bromo-enle 
phor aulfouie acid begin to crystallize cut. It was allowed to 
@001, and tie acmonium alt flitered off by suotien. The product 
wee of & brown goler. It wie sot purified further thourh It my 
be by Washing with cethyl siahol, aud then recrystelliaing from 
boiling water, the yiold wma 76-81 grams (65, 97% of aaloulated). 
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One hundred and fifty groms of powdered ¢ mphor wae place€ in 
@ large fleck ond heated on a water bath, fo it 160 groans of 
bromine wae ndde@ vers slowly with conetant stirring. The mixture 
was poured inte 6 lerge volume of cold waiter. The bromdecamphor 


Waich separated wa filtered off by suation, ani woehed with woter,. 
It was orvetalliced tviecs from boiling methyl sclechod. <A pure 
product wae obteiced whieh molted af 74 C, Fre yield wae 1808126 
grams (62654% of the eoloulated amount), 
Rromongomphory Sultoummide of o warihroe on. 7 

Sixtoon grass of Keamino-gaprylie acid wes diascived in 86 o¢, 
of water containing 4 serous of e:itum hydroxide.  Tiirtyetwo 
grems of brom-camphor eilfonie chloride wee sdded, snd the mixture 
meghanionily etirred, For crams of ao¢iun hyérexide im 10 a, 
of wator wes sradusliy sddedt withing the next beif hour. After 
atirring for four Bours the wolvtion wis acidified with hytroshlorio 
aei@. Tne product obtatned vos = stioky mace that cold not be 
oryetellised from any of the eomsor, solvents. A qualitative test 
was sade shovicg the prosenue of nitsoron and ovulfer, thus inéloate 
ing that the aside was formed, An attempt woe mde to prepare 
the sulion amides of phonyleamivocacctie actd and othor amino ache, | 
but in every eese it wes found thet these amides were atioky, ofly 
gubetanees. It waa therofore congluded, that it wee the onture of 
the bromo-tamphnor sulifon derivatives of emino acida to be stiaky 
and wneryatallisable, 


ae 


whe 
AUR: BY 

A. Asamino-anprylic acié was prepared im 486474 yields es a 
feirly pore vrodust. 

2, Glycneell was obtained in 406460 ylelds by purifying from 
gemonium ealts ky meane of lead oxide. it Kae & sour taste which 
is Gue te some tmpority. 

8. Sethylecthyl-eminowceotio seid wee prepared in 46% yields 
aa 8 pure product. leed oxide wae used te remeve the acmonium salt. 

4, Sromo«camphor suifoiic acid chloride aud bromoeonmphor were 
prepared in yielda evuei to about tuo tairéa of those piven in the 
litermture, 

B. The bromesqumpkor sulfmamide of Kwamino-vaprylio acid 
was prepereé, end wae found to be ao atioky preduet woieh sould net 
be erystelliseé fron any common avivents, sever: other amine 
aciée were tried among them being rheonylemindesestio ecid, 4.4 the 
same kinds of sticky rewfucts vere obtoived, It was, therefore, 
gonelv@ed thst if was t2¢. netuce of the bromoecamphor a lfon 
derivetives of anine acide toe be etieky aid weryetallizeble. 
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